samples with halides present in surface seawater [1] [2] [3] [4] were also prepared.
The same normalized ion counts were observed for solutions at pH 6.2, 6.8, and 8.1. The pH of solutions was adjusted with 0.01 M NaOH and measured with a pH-meter (Mettler Toledo) calibrated at pH 4.01 and 7.00 or 7.00 and 10.01 with buffer solutions (Orion). Interfacial reactions 1 and 5 ( Table 1 in the article), under the conditions investigated, may be the main pathway for the oxidation of iodine species in atmospheric particles (below pH ≈ 8). The lower pH studied (6.2) belongs to the range where the emissions of HIO(g) and I 2 (g) would remain unaffected. At lower pHs also existing in the atmosphere, proton transfer at the interface may occur facilitated by weak acids and fulvic acids 5, 6 supplying the protons consumed by reactions 1 and 5, which otherwise rise the bulk pH of the particles. 5 Therefore, an unchanged production of I 2 and HIO for the pH range studied is expected.
Instrument Description
The process of electrospray-ionization, ESI, has been extensively used to aerosolize nonvolatile molecules to the gas-phase region of a mass spectrometer. 7 In our ESI system (Scheme 1) described in more detail before, 8 a solution of electrolytes is nebulized into an atmospheric-pressure ion source region. Pneumatically assisted electrospray converts the solution into small microdroplets by the combination of a strong electric potential (i.e., 2.5 kV) between a stainless steel needle (127 μm internal S3 diameter) and counter-electrode located at the entrance cone, and a high-flow of N 2 nebulizing gas (P = 70 psi, flow = 12 L min
). The larger velocity of the N 2 nebulizing gas over the liquid forming the plume of droplets (ν gas / ν liquid = 1.19 × 10
3 ) contributes to the formation of fine aerosol droplets.
The operation of the ESI probe in the negative-ion mode generates small negatively charged droplets which subsequently form a plume of solvated molecular ions that travel to the entrance cone. Neutral solvent molecules undergo evaporation from the surface of the charged droplets, causing the droplets to shrink in size, shortening the distance of the negative charges at the surface of the newly formed smaller droplets. Thus, the ions are sputtered off the surface as the charge builds up, making the experiment surface sensitive. layer assumed (δ ≈ 1 nm) agrees well with previous related experiments using ESI-MS. 9 In more detail, this number was also constrained during studies that measured the availability of protons at the air-water interface that assumed the concentration of a gas-phase species reached its bulk value at an interfacial depth of δ ≈ 1.0 nm below the Gibbs dividing surface, 11, 12 at which the interfacial water density is half its bulk value.
The duration of encounters between O 3 (g) and I -, the time that the microdroplets are effectively exposed to ozone, can be estimated from the concentration of ozone by assuming it reaches the bulk value at an interface of thickness δ as described previously 11 . For example, for δ = 1 nm, the effective time  that the interfacial layer is exposed to O 3 (g) can be estimated from the ratio of the surface density of ozone ( ) to the water surface collision rate (f): A rigorous mathematical solution to the system under investigation requires working with differential equations describing the reaction kinetics, including diffusion through a sharp boundary. where the transport of species by diffusion is neither occurring over lengths that are much larger than the mean free paths, nor homogeneous. relates the length over which the intradroplet concentration gradient per unit of time is established for a local process occurring with rate constant k 1 under constant ozone input. The loss of iodide is a complex process that can be described, at constant contact time, to exponentially decay with increasing ozone levels ( Figure 3B ). The solution to Equation S1 is:
Concentrations Effects, Size, and Ion Counts of Species Produced
Our previous study with equimolar and seawater mimic solutions has shown how seven different 
